In the Tianjin dialect, casual utterance of familiar trisyllabic sequences often induces deletion of phonological segments so that for a trisyllabic string, the non-final syllables would merge into a single syllable. This elide-and-merge process interacts with the rich Tianjin tone sandhi system to produce rather complicated patterns.
Introduction
Casual and allegro speech is often garbled, characterized by truncation or elision to the "original" word string of more careful or normal utterances. English provides us with many familiar examples like wanna and gotta from "want to" and "got to"
respectively. In these cases, the /t/ (two of them in fact) is elided followed by the spreading of /n/ to form the onset of the following syllable in the case of wanna (for more data, see Labov 1969; Selkirk 1972; Pullum 1997 , and references therein). For languages like English, the patterns of elision are confined to the segments/phones involved, but for tonal languages the situation is further complicated by the presence of lexical tone. This paper explores one such tonal language, the Tianjin dialect of the Northern Mandarin genus, where Casual Speech Elision (henceforth CSE) is common and highly productive, and where there is a complex system of tonal alternation.
Some data exemplifying the object of this study is presented in (1), using capitalized letters to denote the tonal contour on each syllable. c. /tienF ʂʅF tɕiL/ "television set"
 [tieʅR tɕiL]
As may be seen in (1), a number of things seem to be happening all at once. Firstly, there is the loss of segments which is the character of casual speech elision. In the cases shown here, trisyllabic strings are reduced to disyllabic ones presumably following the loss of consonants intervening between the initial and medial syllables of the input strings. Secondly, there is the alternation of tones from the input string to the output string. Thirdly, there is also the change of segmental quality so that we see [ɔ] in the output of (1a) where there was no such phone in the input string. These three observations may be reduced to the interaction of two main sub-patterns: (i) the elision of segmental material and the merging of residue to form a new syllable and (ii) how tone sandhi applies to unelided or elided strings.
As will become clear in section 2, CSE is most easily understood using a moraic model of the syllable, so that when morae are removed, segmental material follows. Remaining morae merge to form a new syllable. The moraic model is also useful in explaining the tone patterns that accompany CSE, since removal of morae likewise disposes of any associated tonal feature. To facilitate understanding of the tonal patterns, section 3 outlines the basics of Tianjin tone sandhi. With the rudiments of CSE and tone sandhi in place, section 4 moves on to study how these two process interact, and it is revealed that in some cases sandhi-operations must apply before elision and merging, but in other cases the order of application is reversed. This ordering paradox finds a solution in the requirement that the merged syllable prefers to bear a contour tone, a situation that has implications on Tianjin prosody. Though the interaction between CSE and tone sandhi is intricate and potentially confusing, it really only boils down to the three points listed in (2) below.
(2) a. Morae are elided during casual speech;
b. Tone features are associated to morae; c. Application of tone sandhi and casual speech elision is ordered in such a way as to produce a contour tone for the merged syllable.
Tianjin Casual Speech Elision

Basic Patterns of CSE
Tianjin CSE was first reported in a dialectological study in Wee, Yan, & Lu (2005) where they presented data involving trisyllabic strings, the minimal length needed before CSE could apply. Li (2006) 
In (6), the medial syllable has /l/ for an onset, which does not undergo CSE (6a, b) unless it is alliterative with the initial syllable as in (6c).
It is also noteworthy that CSE of the (4a) type is most likely to produce complex patterns with respect to tone sandhi (more in section 4).
Syllable Structure of Tianjin
The generalization of Tianjin CSE as given in (5) The largest syllable observed in the Tianjin data presented thus far is a C-G-V-G/N string where the final segment can either be a glide /i, u/ or one of the nasals [m, n, ŋ] . In addition to this observation, I would like to add that the minimal prosodic word in Tianjin is a fully-toned monosyllable (e.g., xuŋ "red", fei "fly", mien "cotton" etc). Since minimal words are necessarily binary feet at either the mora or syllable level, it is reasonable to assume that the typical Tianjin syllable must be a bimoraic foot (McCarthy & Prince 1995:320-321 , and numerous references cited therein). This leaves open the possibility of the medial glide as being non-moraic (and interpreted as part of the onset in the onset-rime model), or moraic (interpreted as part of the rime in the onset-rime model).
Every syllable must be bimoraic. In any case, the C-G-V-G/N restriction on the size of the Tianjin syllable may be captured within a moraic model with the help of *SPLIT-μ. This constraint ensures that a mora may not be associated with more than one segment, thus restricting moraic items to the V-G/N substring, and relegating the medial G to a non-moraic position.
(8) *SPLIT-μ
Each mora may only be associated to one segmental root node.
Relegating the medial glide to non-moraic status is certainly not a novel idea, and has in fact been argued for in Bao (1990) , Wang (1999) , Duanmu (1990 Duanmu ( , 2000 Duanmu ( , 2002 , Ma (2003) and Sun (2006) .
Deriving the CSE pattern with OT
With an understanding of the Tianjin syllable, it is now easier to apprehend the patterns of CSE, the most relevant ones repeated here as (9).
(9) CSE at Window I (from (4a) i. mien faŋ tʂ As noted before, CSE removes the segments of the coda of the initial syllable and the onset of the medial syllable, then merging the remaining material to form a new one. This may be described in a moraic model diagrammatically in (10), where two morae and their corresponding segments are deleted, together with the nonmoraic segment (i.e., the onset) of the medial syllable.
(10) Mapping after CSE at Window I
, where X are the segmental root nodes.
Evidently, (10) is inadequate in that it does not capture any of the vowel coalescence and something needs to be said about how X 1-3 can be mapped to the remaining morae.
However, it is a good start in capturing the basic insight of what material is elided and also the merger of syllables. Vowel coalescence would have to be attributed to remapping the segmental nodes associated with the elided morae. We can see from (9) that the competition would be for μ 1 with X 1 , X 2 and X 3 as potential competitors vying for association. Inherited from the original unelided form are the associations between the initial X as the "onset" of the initial syllable and between X 4 and μ 4 as the "coda" of the medial syllable.
Returning to the competition between X 1 , X 2 , and X 3 for μ 1 , the driving force must be attributed to a faithfulness constraint such as MAX. shall not pursue the details here for fear of confusing detours, but instead simply state the crucial properties of such phonotactics in (13).
(13) Some Tianjin phonotactics a. Given VVX in a rime, the second must be more sonorant.
b. For a rime, uVN, N cannot be velar nasal.
With these constraints (9i, ii, iv) can be derived as (14). (14) 
Interim summary
This section has explained that the Tianjin CSE is driven by TRUNC to reduce a trisyllabic string into a disyllabic one. The reduction of syllables removes morae, consequently threatening the segments that hang off them. MAX comes to the rescue by either pushing [high] vowels to become glides or by coalescence so that the vocalic melodies now share a mora, at the cost of *SPLIT-μ. Crucial in this account therefore is the construal of the Tianjin syllable as bimoraic, which is also useful in capturing the tone sandhi patterns that accompany CSE.
3.
Detour: Tianjin Tone
If we recall the examples in (1) Early discussions of Tianjin ditonal sandhi have been confined to (20a,b,c,f), all based on field-reports by Li & Liu (1985) , later supported by Ma & Jia (2006 Do not allow adjacent tone T.
IDENT-HD
Head syllable must have an identical correspondence between input and output.
IDENT[T]
Input tonal contour must have an identical correspondence in the output.
HD-RT
For any branching node N, the element from the rightmost branch is the head. (Yip 1980 (Yip , 1995 Bao 1990; Duanmu 1990 ; with roots in the autosegmental representation of tone in Leben 1973; Williams 1976, and Goldsmith 1976 Hyman (2007) suggests that Tianjin sandhi is triggered by the Principle of Ups and Downs (PUD) which militates against contours so that when RRHR, FFLF or RFLF, the number of peaks and troughs in pitch decreases. Evidently, something more will need to be said about LLRL which actually increases the number of contours, and why RF does not sandi to become HF instead which would be even more leveled in pitch than LF. I believe that the OCP account is the right one and a coherent account is possible, as in fact has been provided in Wee (2013) .
OCP[T] is a generalized OCP constraint on tones where T is variable
In any case, for the purposes of understanding Tianjin CSE, the crucial matter is the compositionality of tone contour from simple tone features and the basic understanding of the set of sandhi patterns as listed in (20). Whether one buys into the OCP account, the PUD account or other accounts is immaterial; the reader is free to substitute whatever is believed to be the correct trigger for sandhi when trying to understand the interaction between CSE and tone (section 4). As will be seen next, the OCP account also provides a more cogent story for tritonal patterns, since as noted in Chen (2000) , it is the avoidance of OCP that guides the directionality effects of sandhi-application. i. tʂɻ y san "paper umbrella"
ii. tʂan lan kuan "exhibition hall"
iii. tɕiou wu tɕiou "9-5-9" The points made in (28) and (29) do not lend themselves easily to a classical OT approach by nature of their derivational character. This does not concern us here, but an attempt at how OT can account for these patterns is available in Wee (2004) .
For the purpose of understanding Tianjin CSE, it would suffice for us to note the basic patterns of tone sandhi and the assumption that contour tones are composed of simple tone features.
The idea of simple tone features comprising Tianjin contour tones also find resonances in the treatment of Tianjin neutral tones. Wang (2002) writes that the full Tianjin syllable contains two morae, each of which is a tone-bearing unit. 
Elision and Tone Sandhi
With the basic understanding of CSE and tone sandhi in place, it is now possible to explicate on the intricate challenges underlying the elision-sandhi interaction. The thrust of the examples in (1) (repeated as (19)) is that a coherent way of understanding the patterns would lead to a paradox, the climax of this paper.
A dilemma in order
Let us begin with a close study of (19b, c), and it would reveal a certain order in the elision-sandhi interaction. be a bad iamb and we would be forced to say that Tianjin CSE produces incoherent metric structures. If ( foot tt tt) were trochaic, it would be a good trochee only if the merged syllable is more prominent (i.e., carrying stress or accent), but we have no evidence of that. Given that the final syllable after CSE is still slightly longer than the merged syllable, we cannot appeal to length for independent justification. Perhaps there are ways to provide a trochaic analysis for the CSE tonal outputs, but it seems easiest to adopt an iambic analysis that the disyllabic output of CSE is two feet, each containing one syllable. In order to fulfill length requirements of an iambic foot, the merged syllable must be a contoured tone. The final syllable is exempt from this requirement because (i) the tones of final syllables are exempt from tone sandhi in the first place; and (ii) CSE operations do not target the final syllable so that in all cases, tone of the final syllable is the same regardless how sandhi and CSE is ordered.
Opacity
As may be seen in (31), the sandhi-then-CSE account produces sandhi-triggering sequences such as FF, RR, RH, and RF. This naturally spells trouble for nonderivational frameworks such as classical parallel OT where the same constraints that trigger sandhi would apply with equal force to the outputs of CSE. There are a number of possible approaches to this issue, all of which I think are viable and am therefore unable to choose at this point.
The first possibility is to treat CSE as something that happens on a phonetic level while sandhi is something that applies at the phonological level. This approach implies that phonological operations apply before phonetic ones. My main reservation about such an approach is that it would be difficult to deal with cases where CSE applies before tone sandhi. A second possibility is to appeal to McCarthy's (2002) comparative markedness, so that the sandhi-triggering environments derived from CSE operations are treated as less marked than sandhi-environments that are not derived by CSE. Naturally, faithfulness requirements would have to dominate the derived sandhi-triggering forms. Again, my main reservation lies in the difficulty in dealing with cases where CSE applies before sandhi. This difficulty will also apply if one opts for a stratal OT approach (Kiparsky 2009 ), a transderivational faithfulness approach (Benua 1997) or any approach where the two orders of CSE-sandhi application cannot be flipped around by comparing the outcomes.
Yet, in all these cases, the problem might be resolved by positing a highranked constraint on the foot requirement that CSE outputs prefer a tonally complex merged syllable.
Conclusion
This paper begins with a description of Casual Speech Elision (CSE) that results in the merging of non-final syllables into a single syllable for a given trisyllabic string.
Such a process inevitably impacts on the already complex tone sandhi patterns of Tianjin. It turns out that CSE removes morae that also happen to be tone-bearing units.
The CSE-sandhi interaction can be described through a combination of the tone sandhi rules and the elision process, and it was found that whether sandhi applies before CSE or after depends on the output. In general, the chosen order is the one that produces a contour tone for the merged syllable.
